OFFICE OF THE UNDER SECRETARY OF DEFENSE

3000 DEFENSE PENTAGON
WASHINGTON DC 20301-3000

June 11, 2002

ACQUISITION AND
TECHNOLOGY

MEMORANDUM FOR U.S. MISSION TO NATO, ARMAMENTS COOPERATION DIVISION
(ARMY ARMAMENTS OFFICER), PSC 81, APO AE 09724

SUBJECT: Draft STANAG 4488 (EDITION 1) — “EXPLOSIVES, SHOCK SENSITIVITY
TESTS”

Reference document, AC/310-D/189, 7 September 2001, SAB.

The U.S. Armed Forces ratifies the referenced agreement with comment.

Ratification and implementation details are as follows:

IMPLEMENTATION

Forecast Date Actual Date

RATIFICATION REFERENCE NAVY ARMY AIRFORCE NAVY ARMY AIR FORCE

Memo, OUSD(A&T) June 11, 2002 June 11, 2002
DATED AS ABOVE

NATIONAL IMPLEMENTING DOCUMENT: MIL-STD 1751.
RESERVATIONS: None
COMMENTS: See attached DA Form 4797-R.

The point of contact is Mr. James E. Elliott, DSN 880-3 047, commercial (973) 724-3047.

1 Encl. as Antho . Melita

U.S. Key Delegate
AC/310 Main Group



CF:

Mr. Don Porada, Naval Ordnance Safety & Security Activity, Code N6, 23 Strauss Avenue, Bldg D-
323, Indian Head, MD 20640-5555

Mr. James Lewis, Air Armament Center, AAC/SES, 1001 North 2™ Street, Suite 366, Eglin AFB, FL
32542-6838

Mr. James Elliott, U.S. Army Armament Research, Development & Engineering Center (ARDEC),
AMSTA-AR-QAW-S, Picatinny Arsenal, NJ 07806-5000

Dr. Ruth Doherty, Naval Surface Warfare Center, Indian Head Division, Code 920T, 101 Strauss Ave,
Indian Head, MD 20640-5035

Mr. Chris Janow, U.S. Army Armament Research, Development & Engineering Center (ARDEC),
AMSTA-AR-CCZ, Picatinny Arsenal, NJ 07806-5000

Mr. Stephen N. Tanner, Naval Air Warfare Center, Code 476400D, China Lake, CA 93555-6001

Mr. Sami Hoxha, U.S. Army Armament Research, Development & Engineering Center (ARDEC),
AMSTA-AR-QAW-S, Picatinny Arsenal, NJ 07806-5000

Mr. Homesh Lalbahadur, U.S. Army Armament Research, Development & Engineering Center
(ARDEC), AMSTA-AR-CCF-D, Picatinny Arsenal, NJ 07806-5000

Mr. Herbert Egbert, U.S. Army Developmental Test Command, CSTE-DTC-TT-M, 314 Longs Corner
Road, Aberdeen Proving Ground, MD 21005-5055

Mr. Brent Knoblett, DOD Explosives Safety Board, Room 856C, Hoffman Bldg I, 2461 Eisenhower
Ave, Alexandria, VA 22331-0600

Dr. Jerry Ward, DOD Explosives Safety Board, Room 856C, Hoffman Bldg I, 2461 Eisenhower Ave,
Alexandria, VA 22331-0600

Doctrine Division (C426), Marine Corps Combat Development Center, 3300 Russell Road, Suit 318A,
Quantico, VA 22134-5021

HQUSAF/SAF/IAQ, 1500 Wilson Blvd, 9" Floor, Arlington, VA. 22209

Mr. R. Sladden, Armaments CO-Operation Section, Defence Support Division, NATO Headquarters,
Avenue Leopold III, 1110 Brussels, Belgium



T TOUXE B wEU  d-LoLV Wavd vd J0 HSYHATA

‘M3TAS3X 1037 dn SaWOD HUNVILS STYI

usyM €323 °"§°1 ISYJ0 SEIY] ISPTSUOD

1DS 3eYl pUSWWODSI ‘IVABMOH - saarsordxe
uostaeduwos 1oy papracad oIe S83TNEaX

1893 8 BUOT S® 83593 I3YUJO WOIJ eIEP
SMOTT® DYNVYIS 99Ul 28neodaq oSNnsSsST ue 3jou
8T 8TUL °"TSLT QLS-TIIW UT Z%0T pu®e T%0T
spoyjsw 13893 Se PITITIUSPTI) 3831 dedp
9TeOS TTeRwS rION 9Yy3 pue 3895 dep ayeos
abxeT TTON 9U3 SI® I8IYIL “OHUYNYIS STY3

UT PSPNTOUT jou 9xe jeyl 83893 Yooyus
TBUOTITPPE OM3 S9SN "S°'fl SUL ¢ INIWNOD TeIsu29 's'n 4
jIewapeil

Ppe O3 poau ‘o8 JI <LBUSIR TRUOTJIRUIIJUT
ay3 ut Atdde sTy3 ssodg - uoragsINd
‘yaewapeIl 9Y3 JO UOTIBOTPUT IJNOYITM
pesn yjoq axe (s auo) ,,seTBIXSTd..

pue (pus 8yl 3e s arqnop) ,,sserbrxerd..
SWId) 8YL *S°A SYI UT YIBWSpeI]

paxa3sTbex © ST SeTHTXSTd $INTWHOD TeI?2uan ‘s'n €
ydexbexed sy3 Jo asusjuss
-dngss 3893 3yl JO OTIJeWIYDS 18IT3 9yl sa0wdx 10 dniss 3s3 a9yl

ou 8ouaYy pue (. SINBTJ OU ST SIIYL JO DTIBWSYDS B 3JISSUT IASYITHE ¢ INERWOD 1 € 1-a ‘s°n z

9Iempaey 13593 3Y3l JO I =Y3 3Jey3l

s8aT aq pinoys sarsoTdxs xojzdsooe ‘mwuz- gL o3 pabueyn sq

3yl JO I333wWeTp TeDTITID BYL wwg9L 8yj eyl poaissbbns 8T 31 3 INAWWOD 3 T -2 's°'n 1

(B6) (F) (®) (p) (°) (q) (e)

(8) NOSYHY {S8) LNEWWHOD ANIT wnivd adVvd NOILYN ON

ZHE88YP DUNVLS O3 sjusumop




NATO/PfP _UNCLASSIFIED

STANAG 4488
(Edition 1)

NORTH ATLANTIC TREATY ORGANIZATION
(NATO)

NATO STANDARDIZATION AGENCY
(NSA)

STANDARDIZATION AGREEMENT
(STANAG)

SUBJECT: EXPLOSIVES, SHOCK SENSITIVITY TESTS

Promulgated on 12 September 2002
/—\
i~
Jan H ERIKSEN

Rear Admiral, NONA
Director, NSA

Al A YV/NiIFarfres 1IAIT A MMSilrEsgpgpy



NATO/PfP_UNCLASSIFIED

STANAG 4488
(Edition 1)
RECORD OF AMENDMENTS
No. Reference/date of Date Signature
amendment entered
EXPLANATORY NOTES
AGREEMENT
1. This NATO Standardization Agreement (STANAG) is promulgated by the Director, NSA

under the authority vested in him by the NATO Military Committee.

2. No departure may be made from the agreement without consultation with the tasking
authority. Nations may propose changes at any time to the tasking authority where they will be
processed in the same manner as the original agreement.

3. Ratifying nations have agreed that nationa! orders, manuals and instructions implementing
this STANAG will include a reference to the STANAG number for purposes of identification.

DEFINITIONS

4. Ratification is "In NATO Standardization, the fulfiment by which a member nation formally
accepts, with or without reservation, the content of a Standardization Agreement" (AAP-6).

5. implementation is "In NATO Standardization, the fulfiment by a member nation of its
obligations as specified in a Standardization Agreement” (AAP-6).

6. Reservation is "In NATO Standardization, the stated qualification by a member nation that
describes the part of a Standardization Agreement that it will not implement or will implement only with
limitations” (AAP-6).

RATIFICATION, IMPLEMENTATION AND RESERVATIONS

7. Page (iii) gives the details of ratification and implementation of this agreement. If no details
are shown it signifies that the nation has not yet notified the tasking authority of its intentions.
Page (iv) (and subsequent) gives details of reservations and proprietary rights that have been stated.
FEEDBACK

8. Any comments concerning this publication should be directed to NATO/NSA - Bvd Leopold
I, 1110 Brussels - BE.

(ii)
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NAVY/ARMY/AIR
NATO STANDARDISATION AGREEMENT
(STANAG)
EXPLOSIVES, SHOCK SENSITIVITY TESTS

Annexes:

A. Small Scale Gap Test

B. Intermediate Scale Gap Test

C. Expanded Large Scale Gap Test

D. Super Large Scale Gap Test

Related Documents: None

AIM

1. The aim of this agreement is to establish test procedures which provide information on the shock

sensitivity of explosive materials.

AGREEMENT

2. Participating countries agree to accept these tests as standard procedures for determining the shock

sensitivity of explosive materials, and to use the data exchange formats as provided in the annexes. For the
determination of the shock sensitivity of an explosive for Qualification, only one test is required from the four
annexes.

3. The appropriate test to be used is determined by the confined critical diameter of the test explosive.
The critical diameter of the test explosive should be less than the diameter of the acceptor test body. In
cases where the approximate shock sensitivity characteristics of the acceptor are unknown, the first
sensitivity test should be performed at zero gap (i.e. no attenuator used). If no detonation occurs, cne of the
farger size gap tests shouid be performed.

IMPLEMENTATION OF THE AGREEMENT

4. This STANAG is considered impiemented by a nation when that nation has issued the necessary
orders/instructions putting the contents of this agreement into effect.
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SMALL SCALE GAP TEST
Scope
1. This method covers the test procedures to be used for the determination of the smali-scale

shock sensitivity of explosive materials. This technique is primarily designed to be used for booster
and main charge explosives with critical diameters less than 20 mm. Data from other small scale tests
are acceptable for Qualification as long as the test results are provided on a comparison explosive as
defined in STANAG 4170 and a calibration curve of input pressure vs. attenuator thickness is
available.

Principle

2. Like other gap tests, this test is a measure of the shock required to initiate and propagate a
high order detonation in the explosive being tested. The sensitivity of the acceptor explosive is
determined as a function of the height of a water column which is used to attenuate the shock output
of the donor explosive. Results are expressed as the height of the water column at which the acceptor
is initiated 50% of the time. The corresponding pressure in the barrier at the barrier/acceptor interface
may be obtained by referring to the calibration data provided in Table 1.

Apparatus
3. The test setup for the small-scale gap test is described schematically in Figure 1. Plexiglass

tubing, dimensions of which are shown in Figure 2, serves as the confining material for the donor
charge, acceptor charge, and water attenuator. An electric detonator is used to initiate a donor charge
of 95.0% RDX and 5.0% wax which has been pressed to a density of 1.60 + 0.02 g/cm Dimensions
of the donor charge are shown in Figure 3.

4. The acceptor explosive will have finished dimensions of 21 mm diameter by 40 mm length in
the plexiglass tube. It is separated from the attenuating water medium by a .013 mm thick
polyethylene sheet. Water tightness is ensured via a compression fit between the polyethylene sheet
and the plexiglas tube. After combining the two plexiglass tubes, the volume above the acceptor
charge is filled with water to the required height. The donor charge, which is held in place through a
press fit, is positioned so that its lower end is in contact with the water. Care must be taken to avoid
air gaps in the water pocket.

5. The test arrangement is then fastened to a steel bar on the pedestal which supports the test
apparatus and ensures that separation does not occur between the plexiglass tubes. One end of a
detonating cord is positioned flush on the output side of the acceptor and the other up against a
witness plate. A detonator is inserted in the donor and the test is performed. A test is considered to
be a “go” if the witness plate has an indentation caused by the detonating cord.

Sample Preparation

6. The donor explosive is inserted directly into the piexiglass tube. The acceptor explosive is
either pressed to the required density or cast directly into the plexiglass holder. When preparing these
samples, it is critical that the faces of the explosive sample be flush with the ends of the tubes into
which they are loaded.
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Types of Reaction

7. A detonating cord and a witness plate (aluminum or lead) are used to indicate whether
detonation occurs. Essentially, if the output of the acceptor initiates the detonating cord and results in
a dent on the witness plate, a “detonation” is judged to have occurred. Conversely, if the plate is not
damaged, a “No detonation” is recorded.

Test Procedure

8. The procedure for determining the sensitivity of a given explosive substance follows a fixed
pattern. The first test is performed at an arbitrary water height which is measured using a standard
scale. If the substance fails to detonate at that height, the next test is performed at one-half the height
of the first test. The procedure is followed until a detonation occurs. Conversely, if the initial test
results in a detonation, the subsequent test is run at double the water gap used in the first test.

9. A Bruceton type statistical approach is then conducted with 2 sample size of 25 shots per test
series required. A 50% point in mm of water is then determined for the test sample. Variations in
water temperature have not been found to have any significant effect on test results.

Reporting of Results

10. Figure 4 provides the standard data sheet under which all test information should be reported.
For comparison purposes with other explosives and/or test methods, the final test result should be
reported as the input pressure in kbar at which the 50% point is determined.

A-2
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FIGURE 1. SMALL SCALE GAP TEST SETUP
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FIGURE 2. SMALL SCALE GAP TEST HARDWARE
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FIGURE 3. BOOSTER CHARGE

1

16.2

20.3

Notes: 1. All dimensions in mm.
2. Explosive charge composition is 95% RDX, 5% Wax.
3. Charge density = 1.60g/cm®
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FIGURE 4. SHOCK SENSITIVITY TEST — RESULTS DATA SHEET
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TABLE 1. SMALL SCALE WATER GAP TEST CALIBRATION DATA

HEIGHT PRESSURE HEIGHT PRESSURE
(mm)* (kbar) (mm)* (kbar)
7.0 49.5 35.0 6.2
8.0 45.8 36.0 5.8
9.0 42.2 37.0 54
10.0 38.8 38.0 5.0
11.0 35.7 39.0 47
12.0 329 40.0 4.4
13.0 30.4 41.0 4.1
14.0 28.1 42.0 3.8
15.0 26.0 43.0 3.5
16.0 241 440 3.3
17.0 224 45.0 3.1
18.0 20.9 46.0 29
19.0 19.6 47.0 2.7
20.0 18.4 48.0 25
21.0 17.2 49.0 24
22.0 16.2 50.0 2.2
23.0 15.2 51.0 2.1
24.0 14.3 52.0 1.9
25.0 13.3 53.0 1.8
26.0 12.4 54.0 17
27.0 11.5 55.0 1.6
28.0 10.7 56.0 1.5
29.0 9.9 57.0 1.4
30.0 9.1 58.0 1.3
31.0 8.4 59.0 1.2
32.0 7.8 60.0 1.1
33.0 7.2 61.0 1.0
34.0 6.7 62.0 09

*NOTE: Calibration.data and test results.are not available for water.gap heights less

than 7.0mm.
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TABLE 1. SMALL SCALE WATER GAP TEST CALIBRATION DATA (CONT.)
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INTERMEDIATE SCALE GAP TEST
Scope
1. This method covers the test procedures to be used for the determination of the large scale shock

sensitivity of explosive materials. This technique is primarily designed to be used for booster explosives,
main charge explosives and propellants with critical diameters greater than 20 mm and less than 40 mm.

2. Data from other intermediate scale tests are acceptable for Qualification as long as the test results
are provided for a comparison explosive and a calibration curve of pressure in the barrier at the
barrier/acceptor interface vs. attenuator thickness is available.

Principle

3. Like other gap tests, this test is a measure of the shock required to initiate and propagate a high
order detonation in the explosive being tested. The sensitivity of the acceptor explosive is determined as a
function of the thickness of an inert cellulose acetate barrier which is used to attenuate the shock output of
the donor explosive. Results are expressed as the thickness of the attenuator at which the acceptor is
initiated 50% of the time. The corresponding pressure in the barrier at the barrier/acceptor interface may be
obtained by referring to the calibration data provided in Table 2.

Apparatus
4, Materials required to conduct one test are:
(a) Steel Tube: Cold drawn without welding; inner diameter of 40 mm +0.4/-0.0; thickness of 4

mm, and 200 mm +0/-1 mm length

(b) Cylindrical Cardboard Tube: 42-47 mm in diameter and 85 mm long

(c) Cylindrical Cardboard Tube: 50-55 mm in diameter and 350 mm long

(d) Cylindrical Cardboard Tube: 42-47 mm in diameter and 40 mm long

(e) Cellulose Acetate Cards: Disk form of 46 mm + 0.5 diameter and 0.19 +0.02/-0.01 mm thick

(f) Mild Steel Witness Plate: 150 mm x 150 mm x 10 mm thick

(9) Donor Explosive Charges (2): Consisting of 95% RDX/5% Wax (0.5% Graphite is added as
a processing aid) at a density of 1.60g/cm®; each in the form of a cylinder 40 mm in diameter
and 40 mm long. One booster has a centered hole 7.3 mm +0.2/-0.1 in diameter and 25 +

5 mm deep.

(h) Witness Charge: Consisting of 95% RDX/5% Wax/0.5% Graphite at a density of 1.60 g/cm3
in the form of a cylinder 40 mm diameter and 40 mm long.

(1 Suspension Cords: 2-3 mm cords with two twisted strands and 4 m long.
)] Tightening Ring: Made from plastic covered wire.

(k) Detonator: Standard UN/EXTEST, or an equivalent containing 0.6 g of PETN as the base
charge.

Sample Preparation

5. The RDX/Wax donor explosive pellets are pressed independently to a density of 1.60 +0.02 g/cma.
Test specimens are prepared by either casting the sample directly into the steel tube or by inserting a

B-1
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cylindrical sample (40.0 mm +0.0/-0.4 diameter by 200 mm +1.0/-0.0 iength) into the tube. When preparing
these samples, it is critical that the faces of the explosive sample be flush with the ends of the tubes into
which they are loaded. All sample explosives must be tested, by X-ray or other equivalent method, to ensure
that there are no voids present.

Types of Reaction

6. Interpretation of the witness plate damage is used to decide whether detonation has occurred. A
positive result or “go” reaction is recorded when a neat circular hole is punched in the plate and an
undamaged plate, broken plate, or one with a poor quality hole is considered a “no go.”

Test Procedure

7. in the cardboard tube (c), successively introduce:
(a) witness charge (h) into the cardboard tube (d) with the most dense end placed toward the
bottom;
(b) the acceptor charge and steel tube (a);
(c) the number of cellulose acetate cards (e) corresponding to the height selected in the

following series: 1, 2, 3, 4, 5, 5n (n = 2 to 80) that is applicable to that specific test, and
(d) the donor charges (g) placed into the cardboard tube (b).

8. The assembly is then placed vertically in the center of the steel plate (f) with the witness charge
centered in contact with the steel plate. The various elements of the assembly are held together by the
suspension cords (i) and the tightening ring (j). As prepared, the charge is suspended vertically so that the
steel plate (f) is more than 20 cm off the ground. The detonator (k) is inserted into the donor charge (g) hole
and the shot is fired. Figure 5 provides a schematic of the test setup.

9. Twelve trials are generally used to characterize an explosive. The first test is performed using 200
cards. The number of cards is then increased or decreased based upon the previous test result. A staircase
type procedure is then used to approach a 50% point.

Reporting of Resuits

10. Figure 4 of Annex A provides the standard data sheet under which all test information should be
reported. For comparison purposes with other explosives and/or test methods, the final test result should be
reported as the thickness of the cellulose acetate cards at which the 50% point is determined.

B-2
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FIGURE 5. INTERMEDIATE SCALE GAP TEST SETUP

() TIGHTENING

RING (k) ELECTRIC DETONATOR
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42 mm Int & x 47 mm Ext & Hy DONORS; 40 mm Ext &
x 85 mm LENGTH e 40 mm LENGTH w/25 mm
DEEP HOLE IN TOP CHARGE
(c) CARDBOARD TUBE: /
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TABLE 2. INTERMEDIATE SCALE GAP TEST CALIBRATION DATA
(RDX/WAX/GRAPHITE DONOR)
# OF BARRIER PRESSURE | #OF BARRIER PRESSURE
CARDS | THICKNESS (mm) (kbar) CARDS | THICKNESS (mm) (kbar)

10 1.90 185.4 230 43.70 22.8
20 3.80 168.6 235 44.65 21.7
30 5.70 153.2 240 45.60 207
40 7.60 139.3 245 46.55 19.7
50 9.50 126.7 250 47.50 18.8
60 11.40 115.1 255 48.45 18.0
70 13.30 104.7 260 49.40 17.1
80 15.20 95.2 265 50.35 16.3
90 17.10 86.5 270 51.30 15.6
100 19.00 78.7 275 52.25 14.8
105 19.95 75.0 280 53.20 141
110 20.90 715 285 54.15 135
115 21.85 68.2 290 55.10 12.9
120 22.80 65.0 295 56.05 12.3
125 23.75 62.0 300 57.00 1.7
130 24.70 59.1 305 57.95 11.1
135 25.65 56.4 310 58.90 10.6
140 26.60 53.7 315 59.85 10.1
145 27.55 51.2 320 60.80 9.7
150 28.50 48.8 325 61.75 9.2
155 29.45 46.6 330 62.70 8.8
160 30.40 44.4 335 63.65 8.4
165 31.35 423 340 64.60 8.0
170 32.30 404 345 65.55 7.6
175 33.25 38.5 350 66.50 7.2
180 34.20 36.7 355 67.45 6.9
185 35.15 35.0 360 68.40 6.6
190 36.10 334 365 69.35 6.3
195 37.05 31.8 370 70.30 6.0
200 38.00 30.3 375 71.25 5.7
205 38.95 28.9 380 72.20 5.4
210 39.90 27.6 385 73.15 5.2
215 40.85 26.3 390 7410 5.0
220 41.80 251 395 75.05 4.7
225 42.75 23.9 400 76.00 4.5

B-4
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TABLE 2. INTERMEDIATE SCALE GAP TEST CALIBRATION DATA (CONT) (RDX/WAX/GRAPHITE
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EXPANDED LARGE SCALE GAP TEST
Scope
1. This method covers the test procedures to be used for the determination of the expanded large scale

shock sensitivity of explosive materials. This technique is primarily designed to be used for booster
explosives, main charge explosives and propellants with critical diameters less than 76 mm.

2. Data from other similar scale tests are acceptable for Qualification as long as the test results are
compared to a comparison explosive and a calibration curve of pressure in the barrier at the barrier/acceptor
interface vs. attenuator thickness is available.

Principle

3. Like other gap tests, this test is a measure of the shock required to initiate and propagate a
detonation in the explosive being tested. The sensitivity of the acceptor explosive is determined as a
function of the thickness of a polymethylmethacrylate barrier which is used to attenuate the shock output of
the donor explosive. Results are expressed as the thickness of the attenuator at which the acceptor is
initiated 50% of the time. The corresponding pressure in the barrier at the barrier/acceptor interface may be
obtained by referring to the appropriate calibration data provided in either Tables 3 or 4.

Apparatus
4. A schematic of the test setup for the Expanded Large Scale Gap test is shown in Figure 6. Acceptor

explosives are either cast or pressed into a 4340 steel tube of 279 mm in length, 73.2 mm inner diameter,
and 95.3 mm outer diameter. A tolerance of up to 10% for the inner and outer diameters is allowed to
accommodate standard tube sizes available in Europe. The donor is comprised of two unconfined pellets
containing either pentolite 50/50 or 95.0% RDX/5.0% Wax/0.5% Graphite with dimensions of each being
95.3 mm diameter and 47.6 mm thick. Attenuator sections are cut from a single block of 95.3 mm diameter
PMMA.

5. An electric detonator, positioned with a plastic holder, is used to initiate the donor pellets. Witness
plates of mild steel (304.8 mm x 304.8 mm x 19 mm thick), used to indicate whether detonation occurs, are
placed below the acceptor with a 3.2 mm air gap separating the two.

Sample Preparation

6. The RDX/Wax/Graphite donor explosive pellets are pressed independently to a density of 1.60 +
0.02 g/lcm®. Pentolite pellets are pressed to a density of 1.56 +0.01 g/cm3. Test specimens are prepared by
either casting the sample directly into the steel tube or by inserting a cylindrical sample into the tube. When
preparing these samples, it is critical that the faces of the explosive sample be flush with the ends of the tube
into which they are loaded. All sample explosives must be tested, by X-ray or other equivalent method, to
ensure that there are no voids present.

Types of Reactions

7. Witness plate damage is used for interpretation of whether detonation has occurred. A positive
result or “go” reaction is recorded when a neat hole is punched in the plate and an undamaged plate, broken
plate, or one with a poor quality hole is considered a ‘no go.”
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Test Procedure

8. Twelve charges are usually required to establish a 50% gap thickness adequately. For an unknown
material, the initial test is conducted with zero gap. If no detonation occurs, two additional tests are also
performed at zero gap. If a detonation occurs, the next test is generally conducted at 12.7 mm gap
thickness. Thereafter, the number of cards is doubled untii a negative result “no go” is obtained.
Subsequent tests are run by dividing in half the gap between the closest “go” and “no go” until one positive
and one negative result, differing by one card, can be obtained.

9. A 50% point in mm of attenuator thickness is then determined for the test sample. A corresponding

calibration table providing input pressure as a function of attenuator thickness is shown in Table 3 for the
pentolite donor and Tabie 4 for the RDX/Wax donor.

Reporting of Results

10. Figure 4 of Annex A provides the standard data sheet under which all test information should be
reported. For comparison purposes with other explosives and/or test methods, the final test result should be
reported as the input pressure in kbar at which the 50% point is determined.

C-2
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FIGURE 6. EXPANDED LARGE SCALE GAP TEST SETUP
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TABLE 3. EXPANDED LARGE SCALE GAP TEST CALIBRATION DATA
(PENTOLITE 50/50 DONOR)
ATTENUATOR BARRIER ATTENUATOR BARRIER ATTENUATOR BARRIER
THICKNESS PRESSURE THICKNESS PRESSURE THICKNESS PRESSURE
(mm) (kbar) (mm) (kbar) (mm) (kbar)
9 109.6 40 59.4 71 34.3
10 106.7 41 58.6 72 334
11 103.5 42 57.7 73 32.3
12 100.6 43 56.9 74 313
13 97.9 44 56.2 75 30.5
14 955 45 55.6 76 29.8
15 93.1 46 54.9 77 29.2
16 91.0 47 54.2 78 28.5
17 88.8 48 53.3 79 27.6
18 86.7 49 52.5 80 26.6
19 84.8 50 51.8 81 25.7
20 83.1 51 51.3 82 25.0
21 814 52 50.8 83 24.4
22 80.0 53 50.3 84 24.0
23 78.6 54 49.8 85 236
24 77.2 55 47.6 86 23.1
25 75.8 56 46.8 87 22.6
26 74.4 57 46.0 88 22.0
27 73.0 58 45.1 89 215
28 716 59 44 1 90 21.0
29 70.3 60 43.1 91 20.6
30 69.1 61 422 92 20.2
31 67.9 62 431 93 19.9
32 66.8 63 422 94 19.6
33 65.7 64 413 95 19.4
34 64.5 65 40.2 96 19.1
35 63.4 66 391 97 18.8
36 62.5 67 38.0 98 18.2
37 61.6 68 37.0 99 17.3
38 60.8 69 36.1 100 15.7
39 60.1 70 353
C-4
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TABLE 3. EXPANDED LARGE SCALE GAP TEST CALIBRATION DATA (CONT)
(PENTOLITE DONOR)
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TABLE 4. EXPANDED LARGE SCALE GAP TEST CALIBRATION DATA
(RDX/WAXIGRAPHITE DONOR)
ATTENUATOR BARRIER ATTENUATOR BARRIER ATTENUATOR BARRIER
THICKNESS PRESSURE THICKNESS PRESSURE THICKNESS PRESSURE
(mm) (kbar) (mm) (kbar) (mm) " (kbar)
1 144.0 41 73.2 81 31.9
2 142.0 42 71.8 82 31.2
3 140.0 43 70.5 83 30.5
4 137.8 44 69.2 84 29.8
5 135.6 45 67.9 85 29.1
6 133.5 46 66.6 86 28.5
7 131.4 47 65.3 87 27.8
8 129.4 48 64.1 88 27.2
9 127.3 49 62.8 89 26.6
10 125.3 50 61.6 90 25.9
11 123.3 51 60.4 91 253
12 121.3 52 59.2 92 24.7
13 1194 53 58.1 93 24.2
14 117.4 54 56.9 94 23.6
15 115.5 55 55.8 95 23.1
16 113.6 56 547 96 22.5
17 111.8 57 53.6 97 22.0
18 109.9 58 52.5 98 214
19 108.1 59 51.4 99 20.9
20 106.3 60 50.4 100 204
21 104.5 61 494 101 20.0
22 102.8 62 48.3 102 19.5
23 101.0 63 47.3 103 19.0
24 99.3 64 46.3 104 18.6
25 97.6 65 45.4 105 18.1
26 95.9 66 444 106 17.7
27 943 67 435 107 17.3
28 92.6 68 426 108 16.9
29 91.0 69 417 109 16.5
30 89.4 70 40.8 110 16.1
31 87.9 71 39.9 111 15.7
32 86.3 72 39.0 112 15.3
33 84.8 73 38.2 113 15.0
34 83.3 74 374 114 14.6
35 81.8 75 36.6 115 14.2
36 80.3 76 35.7 116 13.9
37 78.8 77 35.0 117 13.6
38 77.4 78 34.2 118 13.3
39 76.0 79 334 119 13.0
40 74.6 80 327 120 12.7
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TABLE 4. EXPANDED LARGE SCALE GAP TEST CALIBRATION DATA (CONT)
(RDX/WAX/GRAPHITE DONOR)
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SUPER LARGE SCALE GAP TEST
Scope
1. This method covers the test procedures to be used for the determination of the super large scale

shock sensitivity of explosive materials. This technique is primarily designed only to be used for explosive
materials with extremely large critical diameters (>76 mm). The test is a scaled version of the Expanded
Large Scale Gap test described in Annex C.

Principle

2. Like other gap tests, this test is a measure of the shock required to initiate and propagate a
detonation in the explosive being tested. The sensitivity of the acceptor explosive is determined as a
function of the thickness of a polymethylmethacrylate barrier which is used to attenuate the shock output of
the donor explosive. Results are expressed as the thickness of the attenuator at which the acceptor is
initiated 50% of the time. The corresponding pressure in the barrier at the barrier/acceptor interface may be
obtained by referring to the calibration data provided in Tabie 5.

Apparatus
3. A schematic of the test setup is shown in Figure 7. The donor charge is an unconfined 203 mm

diameter by 203 mm length Composition B (60% RDX, 40% TNT) cylinder cast to a density of 1.68 +
0.01 g/cm This is initiated by an electric detonator and a Composition A-5 pellet. PMMA cards of 203 mm
diameter are stacked to various thickness on the acceptor. Thickness of these cards ranges from 1.6 mm to
50.8 mm. The test explosive acceptor charge is cast into a 4340 steel case of 181.6 + 2.5 mm inner
diameter, 203 + 2.5 mm outer diameter, and 406.4 + 3.8 mm length.

4, A steel witness plate (182 cm x 91 cm x 5 cm) is placed beneath the acceptor and is used to verify
whether a detonation has occurred.

Sampie Preparation

5. Acceptor explosives are cast directly into the steel tube. The Composition B donor is cast
independently and machined to the proper dimensions. When preparing these samples, it is critical that the
faces of the explosive sample be flush with the ends of the tube into which they are loaded. All sample
explosives must be tested, by X-ray or other equivalent method, to ensure that there are no voids present.

Types of Reaction

6. Witness plate damage is used for interpretation of whether detonation has occurred. A positive
result or “go” reaction is recorded when a neat hole is punched in the plate and an undamaged plate, broken
plate, or one with a poor quality hole is considered a “no go.”

Test Procedure

7. Generally, eight to twelve charges are usually required to establish a 50% gap thickness adequately.
For an unknown material, the initial test is conducted with zero gap. If no detonation occurs, two additional
tests are also performed at zero gap. If a detonation occurs, the next test is conducted at a 50.8 mm gap
thickness. Thereafter, the number of cards is doubled until a negative result or “no go” is obtained.
Subsequent tests are run by dividing in half the gap between the closest “go” and “no go” until one positive
and one negative resuit, differing by one card (1.6 mm), can be obtained.

8. A 50% point in mm of attenuator thickness is then determined for the test sample. A corresponding
calibration table providing input pressure as a function of attenuator thickness is shown in Table 5.
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Reporting of Results

9. Figure 4 of Annex A provides the standard data sheet under which all test information should be
reported. For comparison purposes with other explosives and/or test methods, the final test result should be
reported as the input pressure in kbar at which the 50% point is determined.

TABLE 5. SUPER LARGE SCALE GAP TEST CALIBRATION DATA

ATTENUATOR ATTENUATOR INPUT
THICKNESS THICKNESS PRESSURE
(in.) (mm) (kbar)
0.0 0.0 208.6
0.5 12.7 139.6
1.0 254 113.6
1.5 38.1 100.6
2.0 50.8 92.7
25 63.5 86.6
3.0 76.2 80.7
3.5 88.9 74.2
4.0 101.6 66.8
45 114.3 59.0
5.0 127.0 51.2
55 139.7 43.8
6.0 152.4 37.2
6.5 165.1 315
7.0 177.8 26.7
7.5 190.5 22.7
8.0 203.2 19.4
8.5 215.9 16.8
9.0 228.6 14.6
9.5 241.3 12.8
10.0 254.0 11.3
10.5 266.7 10.1
11.0 279.4 9.0
11.5 2921 8.2
12.0 304.8 7.5
D-2
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TABLE 5. SUPER LARGE SCALE GAP TEST CALIBRATION DATA (CONT.)
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